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Abstract Original Article

Background and aim: The present study aimed to compare the hot executive functions
between Achieving gifted students and underachieving gifted students.

Data and method: The research design was causal-comparative. The statistical population
of this study included all female students of the gifted secondary schools in the city of Yazd
during the academic year 2024-2025. From among them, 191 individuals were selected by
available sampling method. Then, based on one standard deviation above and one standard
deviation below the mean grade point average, two groups were identified: gifted students with
high achievement (44 students) and gifted students with low achievement (46 students). The
questionnaires used in this research included the Emotion Regulation Questionnaire (ERQ)
Hofmann & Kashdan (2010), the Emotional Flexibility Scale (EFS) Rashid & Bayat (2019), and
Delay Discounting Scale (DDS) Kirby et al. (1999).

Findings: The results of the independent samples t-test indicated that hot executive
functions, including emotional self-regulation, emotional flexibility, and delay discounting,
were significantly higher in the Achievers gifted students compared to the underachievement
gifted students (p < 0.05).

Conclusion: According to the findings of this study, it can be concluded that underachieving
gifted students exhibit deficits in Hot executive functions compared to achieving gifted students.
Therefore, attention to these dimensions is recommended in designing educational and
intervention programs aimed at improving underachievement among gifted students.
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Extended Abstract
Introduction

It is commonly expected that gifted students exhibit high levels of motivation and achieve
outstanding academic success; however, a subset of these students experience the phenomenon of
underachievement, characterized by a persistent discrepancy between their inherent intellectual
capabilities and their actual academic performance (Harrison et al., 2020; Alwasi, 2021; Ridgley et
al., 2020). These students typically demonstrate a marked divergence between their predicted and
attained academic scores, a gap that cannot be explained by learning disabilities and remains stable
over time (Snyder et al., 2019). Epidemiological data suggest that approximately 10 to 20 percent of
gifted students are classified as underachievers (Steinbergen-Ho et al., 2020).

The determinants of underachievement are multifaceted and can be broadly categorized into
internal and external factors. Internal factors encompass motivational deficits, socio-emotional
challenges, and demographic variables, whereas external factors include environmental influences,
family dynamics, peer relationships, and socio-cultural-economic contexts (Raouf et al., 2024).
Among these, emotional difficulties represent a pivotal internal factor. Underachieving gifted
students frequently exhibit elevated levels of anxiety, negative affect, maladaptive perfectionism,
and diminished self-concept, alongside the use of ineffective coping strategies that undermine their
academic functioning (Leana-Taschilar, 2024; Duplan et al., 2024; Aykutlu et al., 2024).
Furthermore, socio-emotional obstacles such as peer rejection, impaired self-regulation, reduced
motivation, and low self-efficacy constitute significant barriers to academic attainment (Evan et al.,
2023; Zofiano et al., 2018).

Executive functions, defined as higher-order cognitive processes essential for the regulation of
goal-directed behaviors, are conceptually divided into ‘cold’ and ‘hot’ components (Zelazo &
Carlson, 2020). The ‘hot’ executive functions-comprising emotional self-regulation, emotional
flexibility, and delay discounting-play a critical role in managing affective responses and decision-
making processes and have been empirically linked to academic outcomes (Alarcon-Spinoza et al.,
2022; Diaz, 2024; Bai et al., 2023). Emotional self-regulation pertains to the capacity to recognize,
modulate, and manage emotional responses, which correlates positively with academic achievement
(Morosanova et al., 2022). Emotional flexibility refers to the adaptive modulation of emotional
states in accordance with situational demands, facilitating effective coping with academic and social
challenges (Markush et al., 2024; Decker, 2024). Delay discounting describes the preference for
immediate over delayed rewards, a tendency that has been shown to detrimentally impact academic
performance (Bird et al., 2024; Khalili et al., 2022).

In light of the limited empirical investigation into hot executive functions among gifted
underachieving students, the present study seeks to systematically compare these cognitive-
affective processes between gifted students exhibiting underachievement and their high-achieving
peers. This inquiry aims to inform the design of targeted educational interventions and policy
frameworks tailored to the unique needs of this population.

Methods and Data

The present study utilized a descriptive causal-comparative design and targeted the population of
female students in the 10th and 11th grades of gifted schools in Yazd during the 2024-2025
academic year. Convenience sampling was employed, and data were collected from 191 students.
Academic achievement was measured using grade point averages (GPAs), based on which students
were categorized into two groups: the “high-achieving” group, consisting of students whose GPA
was at least one standard deviation above the mean (n = 44), and the “underachieving” group,
comprising students whose GPA was at least one standard deviation below the mean (n = 46).
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Subsequently, hot executive functions of the two groups were compared using an independent
samples t-test conducted with SPSS version 25.

Findings

Of the initial sample comprising 191 students, 7 individuals were excluded due to outlier
responses and missing data. Consequently, the final sample consisted of 184 students, of whom 95
(51.6%) were enrolled in the mathematics track and 89 (48.4%) in the experimental sciences track.
In terms of grade level, 93 students (50.6%) were in the 10th grade, and 91 students (49.5%) were
in the 11th grade. Among the total sample, 46 students were identified as underachievers. Within
this subgroup, 24 students (52.2%) were pursuing studies in the experimental sciences track and 22
(47.8%) in the mathematics track; 19 students (41.3%) were in the 10th grade and 27 (58.7%) in the
11th grade.

Descriptive statistics for the variables of emotional self-regulation, emotional flexibility, and
delay discounting are presented separately for the two study groups in Table 1.

Table 1-Descriptive Statistics of Research Variables in High-Achieving
and Underachieving Gifted Students

Std. Shapiro-Wilk

Grou Mean L Skewness Kurtosis -value
P Deviation Test P
Emotional Achievement FAINS /4% — /Y XY < JAAS A
Self- .
Regulation ~ underachievment 7EIYO VV/F Ying </fY /4A LAY
Emotional .
o Achievement /vy 4/f) AR —/\ +/4VY %2
Flexibility
underachievment AY/AY Ve/of — /Yy -/ +/4V0 VDA
Delay .
. . Achievement /0 YAD /Y FYA \/AQ /Ay /44 /000
Discounting
underachievment LYYy /OYYA \/INS YoV /NS XY

Table 1- Independent t-test Results for Comparing Variables Between
High-Achieving and Underachieving Gifted Students

Variable/Component \tl_zi df De\S/ite(lit.ion Difﬁree;f: in
Emotional Self-Regulation Y/ AA /¥4 £/
Emotional Flexibility Y/AY AA <o/ew) v/Ae
Delay Discounting Y/ AA /e EY o/oyoy

Table 2 presents the results of the independent t-test comparing the research variables between
high-achieving and underachieving gifted students. The findings indicate statistically significant
differences in the mean scores of emotional self-regulation (t(88) = 2.09, p = .039), emotional
flexibility (t(88) = 3.83, p < .001), and delay discounting (t(88) = 2.06, p = .042) between the two
groups. Specifically, the high-achieving group demonstrated superior performance across these
dimensions compared to their underachieving counterparts. These results underscore the critical role
of hot executive functions in the academic achievement of gifted students.

Conclusion and Discussion

The aim of the present study was to compare hot executive functions between underachieving
gifted students and their high-achieving gifted peers. The findings revealed that high-achieving
gifted students performed significantly better in emotional self-regulation, emotional flexibility, and
delay discounting compared to underachieving gifted students.
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While previous national and international studies on gifted underachievement have primarily
focused on personality traits, behavioral patterns, and environmental factors, the
neuropsychological dimensions of this phenomenon have received less attention (Manani et al.,
2019). Therefore, the results of the present study are consistent with the findings of similar research
that has highlighted the role of hot executive functions in academic performance, particularly
among gifted students. These include studies by Kahiyono et al. (2024), Ma & Li (2023), Wang et
al. (2023), Desmet & Pereira (2022), and Khalili et al. (2022).
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